Objectives: This study aims to investigate long-term nasal wall stability and prevention of nasal osteotomy complications using thin osteotomes without a nasal splint.
Osteotomies are one of the completing maneuvers of reconstructive and aesthetic rhinoplasty and can be performed by different methods. [1] Classically following lateral osteotomies, medial and transverse osteotomies are performed and superior bony attachments are separated by digitally creating greenstick fractures. Lateral osteotomy is one of the basic approaches for reshaping nasal alignment, narrowing the nasal dorsum and correcting the open-roof deformity which occurs after hump resection. [2] Nevertheless, lateral nasal osteotomy may be associated with complications such as functional nasal obstruction, postoperative aesthetic deformities, asymmetric nasal wall deformities, long-lasting edema and ecchymosis. [3] Therefore, some surgeons advocate the usage of thin osteotomes in order to prevent the trauma to the soft tissues and the periosteum that cause ecchymosis. The major drawback of this method is the high probability of relapsing of the in-fractured bones to the preoperative position. Other surgeons prefer more aggressive osteotomy with wide osteotomes. With this type of osteotomy, more periosteal tearing and soft tissue trauma are encountered. [4] Although the rates of recurrence decrease with aggressive osteotomy, risks of overcorrection and collapse increase unwillingly.
Recently, "no osteotomy rhinoplasties" have been preferred to reduce iatrogenic trauma. [5] However, major external deviations may not be corrected by this method and may result in patient dissatisfaction. [6] Splints are always used after osteotomies for nasal frame stabilization, edema reduction and shape maintenance. However, splint usage may be associated with problems such as reduced quality of life in hot weather, plaster burns, in-fractured nasal bones relapsing due to inappropriate splinting, conjunctivitis and scleral problems.
This method was applied male patients who had thick nasal walls and high relapse risk after greenstick osteotomy. The main purpose of this study was to show long-term nasal wall stability and prevention of in-fractured bones relapsing using thin osteotomes without application of external splint.
PATIENTS AND METHODS
Sixteen male patients (mean age 24 years; range 18 to 42 years) were included in this study. Fifteen patients underwent primary rhinoplasty and one Primary rhinoplasty: After skeletonization of the nasal septum, the cartilaginous and bony dorsal humps were resected. Septal submucous resection was made preserving the L strut. Two holes were drilled over each nasal bone (four holes total per patient) with a 16-gauge branule needle and a hammer. The holes were 5 millimeters away from nasofrontal junction cranially and 5 millimeters away from the keystone area caudally, and 5 millimeters from the free edges of the bones (Figure 4 ). In two cases, the holes were prepared using micro drills because of thick nasal walls. A 2/0 PDS suture with a free needle was passed through the cranial hole of one nasal bone from inside to outside ( Figure 5) . The suture was then passed through the caudal hole of the same nasal bone from outside to inside, and was continued through the nasal septum. Then, the suture was pulled out of the caudal hole of the contralateral nasal bone, and passed through the cranial hole of the same contralateral nasal bone from outside to inside. Finally, the suture was passed through the nasal septum again, and was left untied (Figure 6, 7) . We used the suture with a free needle to facilitate the movement of the suture through the holes. We passed the free needle in reverse from outside to inside then pulled the suture through. The osteotomies were performed in consideration of the width of the nasal bones (Six patients underwent low-to-high osteotomies, and nine patients underwent low-to-low and medial osteotomies. The secondary rhinoplasty patient underwent low-to-low lateral and medial osteotomies). The osteotomies were made with a 2 mm osteotome, and a greenstick type in-fracture was achieved with gentle digital pressure. Before internal nasal valve deformity correction, nasal bones were stabilized centrally by tying the free PDS suture ends. The knot was left under the nasal bones ( Figure 8 ). The PDS suture caused no stress over the septum; thus, no septal deformity occurred. Spreader grafts were applied in all patients in order to prevent internal nasal valve narrowing deformity. Postoperatively, only adhesive tapes were applied over the skin. No external nasal splints were used.
RESULTS
The mean follow-up period was nine months (range, 7 to 13 months). No open roof deformities, nasal bone collapses or inverted V deformities were observed during the follow-up period.
The complaints of all of the patients were noted at the first postoperative week. Four patients complained of edema, and ecchymosis, and all of the patients complained about internal nasal tampons. The patient who underwent secondary rhinoplasty declared that he felt more comfortable (but also insecure) without external splint.
DISCUSSION
When wide nasal hump excisions are performed, one of the most frustrating deformities that may be encountered is open-roof deformity. Thus, all patients who undergo lateral osteotomy should be analyzed carefully. [7] The open-roof deformity may be encountered especially in patients treated with thin osteotomes. [4] The nasal splint contributes to the stability of the nasal walls for only about one week. However the in-fractured bones have to be stabilized for at least 2-3 months for optimal results. [8] As the PDS strength retention is about 90 days, this technique provides extended support and precludes recurrence of the deformity. The nasal bones remain in the in-fractured position.
After osteotomy, the bones may slip posteriorly towards the nasal vestibule and this condition is called nasal bone collapse. [8] Correction of the collapsed nasal bones is difficult, but not impossible. The most effective treatment technique of this problem is to lift the collapsed bone to the desired position with a forceps, make holes over the nasal bones, and suture the nasal bones with wire or surgical sutures for stability. [8, 9] Our technique decreases the risk of unilateral collapse of the nasal bones.
After hump resection, the upper lateral cartilages lose support, and their position changes inferomedially resulting in inverted-V deformity. [10] Our technique increases the support of the upper lateral cartilages by the suture passing through the nasal bones and the septum. Spreader grafts were applied for all of the patients, and septum and upper lateral cartilages were sutured to each other. Although the follow-up period was not enough in order to the evaluate the rate of inverted-V deformity, it is obvious that our technique supports the upper lateral cartilages well.
Extended operation time by an average of 20 minutes and requiring some experience are the main drawbacks of this method. Also, when the holes are drilled too close to the dorsal side of the nasal bone, comminuted bone fractures can occur.
We believe that this technique is an applicable one for patients who have thick nasal bones and therefore high relapse risk. Also, it decreases the nasal vault deformities, and thus reduces the reoperation rates.
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